Background Discussions on raising pension eligibility age focus more on improvement in life expectancy (LE) and health expectancy measures than on socioeconomic differences in these measures. Therefore, this study assesses the level of socioeconomic differences in these two measures in Western-Europe. Methods Data from seven annual waves (1995e2001) of the European Community Household Panel were used. Health and socioeconomic information was collected using standardised questionnaires. Health was measured in terms of disability in daily activities. Socioeconomic status was determined as education level at baseline. Multi-state Markov modelling was applied to obtain agespecific transition rates between health states for every country, educational level and gender. The multi-state life table method was used to estimate LE and disability free life expectancy (DFLE) according to country, educational level and gender. Results When comparing high and low educational levels, differences in partial DFLE between the ages 50 and 65 years were 2.1 years for men and 1.9 years for women. At age 65 years, for LE the difference between high and low educated groups was 3 years for men and 1.9 years for women, and for DFLE the difference between high and low educated groups was 4.6 years for men and 4.4 years for women. Similar patterns were observed in all countries, although inequalities tended to be greater in the southern countries. Conclusions Educational inequalities, favouring the higher educated, exist on both sides of the retirement eligibility age. Higher educated persons live longer in good health before retirement and can expect to live longer afterwards.
INTRODUCTION
Social policymakers in Western-European countries are facing a common problem with regard to population ageing. Low birth rates, increasing life expectancy (LE) and dependency ratios have resulted in increased spending on pensions. Many countries have undertaken systematic restructuring of their pension system, including adjustment of the pension eligibility age to increasing LE.
1 2 At present, in most Organization for Economic Cooperation and Development (OECD) countries, the eligibility age for retirement among men and women is 65 years.
Although the rationale for such restructuring is to improve the financial sustainability of pension systems, such reforms may have adverse social effects.
1 2 An increase in LE is not necessarily equivalent to being able to work longer and the extent to which total LE increases may differ from the increase in health expectancy (HE). 3 4 Furthermore, both LE and HE are strongly related to socioeconomic status (SES). If the standard retirement age is raised, people at the bottom of the socioeconomic ladder could be disproportionately affected. Whether one should consider socioeconomic differences in LE and HE in discussions on raising the pension eligibility age depends on the magnitude of these differences. Therefore, it is important to establish to what extent people in various socioeconomic groups are healthy and remain healthy at older ages.
Estimates of socioeconomic differences in HE are available for an increasing number of European countries. 5e11 Unfortunately, estimates from national studies could not be compared due to large variations in the data sources used, the age ranges covered, and the health and socioeconomic indicators used. Because no study has used data from more than two countries to report on LE and HE by SES, an overview of the magnitude of socioeconomic differences in total and healthy life years at old age in Europe is still lacking.
Therefore, this study aims to determine the magnitude of socioeconomic differences in LE and HE, measured in terms of disability free life expectancy (DFLE) in European countries: more specifically, inequalities in DFLE between the ages of 50 and 65 years, and in LE and DFLE after the age of 65 years. DFLE combines information on mortality and disability into a summary measure of the expected number of years to be lived without disability. Investigation of these measures at these specific age intervals provides data on several aspects relevant to discussions on pension age.
METHODS Data
The data for this study were derived from the European Community Household Panel (ECHP). The ECHP is a standardised multi-purpose annual longitudinal social survey carried out at the level of the European Union (EU) between 1994 and 2001. It is centrally designed and coordinated by the Statistical Office of the European Communities (Eurostat) and covers demographics, labour force behaviour, income, health, education and training, housing, migration, etc. The data were collected by the National Statistical Institutes or research centres of the participating countries using a uniform random sampling design and common blueprint questionnaires. Data checks, imputation and weighting were done centrally to maximise data quality. ECHP aimed at being both cross-sectionally and longitudinally representative for the national populations. The design and procedures of the ECHP have been extensively reviewed in Peracchi. 12 Information on non-response rates at baseline is given by Huisman et al 13 For the current study, data were used from the second wave of 1995 onwards because this was the first year that an identical disability question was asked from the participants in all countries. Countries for which mortality data (the Netherlands) and disability data (Luxembourg) were not available were omitted from the study. Germany and the UK were replaced by data from national surveys (German Socio-Economic Panel (SOEP) and British Household Panel Survey (BHPS), respectively). Austria and Finland joined the ECHP at wave 2 and 3, respectively. Table 1 presents information on cumulative retention percentages within the countriesdthat is, the cumulative percentages of individuals retained until the fourth wave of the panel. For most of the countries this was 1997; however, this year represented the third wave in Austria and the second wave in Finland. Individuals who were out of scope of the survey by 1997 (eg, because they died, became institutionalised or had moved outside the EU) were excluded from the calculation of these rates. There were large differences between countries, with relatively high retention percentages in Italy (83%) and Portugal (87%), whereas the samples in Ireland, Denmark and Spain suffered from high attrition.
Indicators
The level of completed education at the first wave was used as a measure of SES. Individuals were divided into three groups according to their level of educational attainment based on the International Standard Classification of Education 14 : (1) lower secondary education or lower, (2) upper secondary education and (3) tertiary education, which is constituted by vocational and university education.
All individuals were asked if they were hampered in their daily activities by any physical or mental health problem, illness or disability. The possible answers made a distinction between two severity degrees: 'Yes, to some extent' or 'Yes, severely'. 15 For this study, these persons were considered as a single 'disabled' category. Persons who were lost to the ECHP because of moving to an institution were also considered as 'disabled' for the remainder of the study period. Table 1 shows the distribution of the elderly population by level of education of men and women. The countries with the most skewed distribution are the southern countries.
Data analysis
In our multi-state Markov (MSM) models, 16 17 three health states were defined: non-disabled, disabled and dead. Between the health states four transitions could occur: incidence (from non-disabled to disabled), recovery (from disabled to nondisabled) and state-specific mortality. For each country, transition rates were estimated on the pooled dataset controlling for age, gender, education level and the country of interest. In other words, a model for each country was specified whereby the country of interest was compared to the other nine countries. The advantage of preparing estimates using the data of all 10 countries together was the large number of observations; this ensured a high level of accuracy of the estimates of age profiles. We tested whether including two-way or three-way interaction terms between gender, education level and country of interest would result in a better model fit. Akaike Information Criteria (AIC) values indicated that the best model fit was achieved by including all two-way interactions but none of the three-way interactions.
Because in most of the countries mortality cases were underregistered in the ECHP, the mortality transition rates were adjusted to the level of the given countries in four steps. First, using national data, mortality rates were calculated for the pooled period 1995e2001 for each age, gender and country. Second, they were transformed into mortality rates of nondisabled and disabled assuming that (1) the age and sex-specific mortality rates in the overall (ie, mixed non-disabled-disabled) population are the weighted average of mortality rates of nondisabled and disabled populations, with the proportion of nondisabled and disabled, respectively, as weights; and (2) that the ratio between the mortality rate of disabled and non-disabled people is equal to the HR as estimated with the ECHP data. 18 A more formal explanation of the decomposition is shown in the appendix. Third, rescaling factors were calculated for both types of mortality rates by age and gender. Rescaling factors specified how much age-specific and gender-specific mortality rates had to be scaled to make them consistent with the national data. Fourth, all estimated mortality rates were multiplied by the corresponding rescaling factors assuming that under-representation of mortality was the same for all educational levels.
To provide estimates of LE and DFLE according to gender, educational level and country, multi-state life tables were used. The empirical input for these multi-state life tables were the transition rates described above after converting them into probabilities. 19 Once a life table was set up for a country, probabilistic sensitivity analysis 20e22 was performed to estimate CIs around the life expectancies. Random regression coefficients were drawn from each regression model for 1000 times assuming multivariate normal distribution. After each draw, the corresponding transition rates and life expectancies were calculated. The 25th and 975th of the latter ordered values indicated the boundaries of the CIs. All MSM analyses were performed in R, 23 whereas life table calculations were carried out in Excel.
RESULTS
The HRs of transitions by educational level for the 10 countries are given in table 2. Generally, the risk of disability onset and mortality from a non-disabled state was higher for the middle or low educated groups than for the high educated groups. For recovery rates, the higher the educational level the higher the rate to recover from disability. There were no differences between HRs of mortality from a disabled state. Educational differences in HRs were similar for both genders with some variation between the individual countries.
The estimates of partial DFLE per country, gender and educational levels are shown in figure 1. Educational inequalities existed in partial DFLE in all countries. On average, people with a higher educational level can expect to live the most years without disability between the ages of 50 and 65 years. Partial DFLE was 10.1 years for high educated men, 8.9 years for middle educated men and 8.0 years for low educated men; the corresponding values for women were 10.8, 10.0 and 8.9 years. When comparing high to lower educational levels, these partial DFLEs translated into 2.1 and 0.9 years difference for men, and 1.9 and 1.1 years for women. Larger inequalities were found in Portugal and France and smaller inequalities in Belgium. Table 3 presents LE estimates at age 65 years. A common pattern emerged in all countries: the higher the educational level the greater the LE at age 65 years. On average, the difference in men's LE between high educated and lower educated groups was around 3 yearsdthat is, about double the difference between the middle and low educated groups, which is 1.3. Among women, differences in LEs were smaller than among men. On average, high and middle educated women can expect to live 1.9 and 1.3 years longer, respectively, than low educated women. Relatively larger differences were found in Austria and Portugal compared to smaller differences in Denmark and Finland. Table 4 presents estimates on the DFLE at age 65 years. The higher the educational level the longer people remain healthy at older age. For both men and women, differences between the educational attainment groups were larger for DFLE than for LE. Among men, the average DFLE difference between high and low educated groups was 4.6 years compared to 2.1 between middle and low educated men; for women, the corresponding values are 4.4 and 2.7, respectively. Larger differences were seen in Spain and Portugal, and smaller differences in Finland, Denmark and Belgium.
DISCUSSION
This study explored educational differences in (disability free) LE before and after formal retirement age across 10 Western European countries. Populations with a higher level of education can expect to live more years free of disability before retirement suggesting fewer problems in reaching pension age in good health. People with a higher educational level can also expect to live longer after retirement implying that they represent a greater liability for pension funds. For LE, larger inequalities were found among men than among women whereas differences in DFLE were similar for both men and women. Similar patterns emerged in all countries, although the inequalities tended to be larger in southern countries. 
Data issues
Some limitations regarding the use of data need addressing. First, disability data were self-reported, which can result in either under reporting or over reporting of disability. If the reporting of disability differs by educational level then the differences in DFLE estimates will also be biased. Although we cannot exclude that reporting of disability differed by educational level, it is unlikely that differential reporting patterns would have strongly biased our results. To support this conclusion, an earlier study showed that educational inequalities in the prevalence of disability remained about the same when self-reported measures of disability were replaced by performance-based measures. 24 Non-response and attrition might have been a problem in the present study if they had been related to disability and SES. A few studies have explored the association between attrition and disability status in the ECHP. For example, analyses on attrition in the ECHP showed a positive relationship with worsening health in all countries 25 and only a weak relationship with educational level. 26 Also, we assessed the likelihood of attrition in the current study population in relation to characteristics at the last wave in which the respondent participated. 27 We found that the risk of loss to follow-up for reasons other than death or institutionalisation was hardly related to disability status or educational level. This implies that differential retention could not have strongly biased our estimates of relative educational differences in LE and DFLE.
The distribution of educational level across the countries showed rather skewed patterns with large proportions in the lower educated groups. The sample size of higher educated persons was particularly small in Austria, Greece, Italy, Spain and Portugal. Because of the relatively small sample sizes, the CIs are wider for the higher educated groups. As a result, the CIs around LE and DFLE estimates for the groups with middle and high educational status often overlap. The same problem of random fluctuations might explain unexpectedly high or low values of LE or DFLE in some specific population as in the case of Italy.
A main advantage of the ECHP was the availability of a large number of observations based on use of an identical survey design and survey questionnaire for all participating countries. Although the data collection was carried out by the National Institutes of Statistics separately and, hence, national versions of the ECHP are not perfectly comparable, these common questions ensured a much higher degree of comparability between countries than would have been possible using national data sources. The key variables used in this paper, on educational level and health status, are comparable across all ECHP countries albeit comparability of educational information could only be Figure 1 Partial disability free life expectancies (DFLEs) between the age of 50 and 65 years by educational level, for men and women separately.
achieved at the level of three broad groups. Even so, international comparability may still be far from optimal due to crossnational variations in factors such as people's perception of health problems and their propensity to report perceived health problems. Therefore, caution is needed when interpreting any differences in results between these European countries. Therefore, we recommend focusing on the patterns common to all countries rather than on the cross-national variations.
Previous studies
Estimates of DFLE according to SES have been reported for several countries 5e11 28e41 ; however, for Greece, Ireland and Portugal we believe that the current study is the first to report estimates of socioeconomic inequalities in DFLE. Data from other countries are not directly comparable with our data because of the different ages at which life expectancies were calculated or because different measures and classifications of disability and SES were used.
A few estimates for SES differences in LE and DFLE at higher ages have been reported earlier. In the Netherlands, at age $65 years, for total LE and healthy LE a difference of 3.1 and 3.4 years, respectively, was found in men when comparing primary educated and higher educated groups. 30 In England and Wales, in the age group $65 years, for estimated LE free of mobility limitations a difference of 2.7 and 2.5 years was found between high and low educated men and women, respectively; corresponding differences in LE were 1.1 and 1.9 years. 5 In the USA, differences in LE between primary and higher educated were 2.5 and 3.3 years, respectively, whereas differences in active LE were 2.4 and 2.8 years for white men and women, respectively. 37 For Italy, differences in DFLE were also found with a 3-year difference between the higher and lower educated for both men and women at age 65 years. 8 The present study shows similar basic patterns of DFLE and LE by SES. A common finding is that inequalities in HE were larger than inequalities in LE. Although comparison between studies is difficult, we found somewhat larger differences especially in terms of DFLE. This might be due to the milder measure for disability that was used in our study. At a pan-European level, previous studiesdimplicitly or explicitlydexamined the feasibility of increasing labour force participation around retirement eligibility age using health expectancy measures based on the ECHP data, 42 43 the Statistics of Income and Living Conditions (SILC) data 44 or the Survey of Health, Ageing and Retirement in Europe (SHARE) data. 45 These studies assessed the average health expectancy and 'unused capacity' in several European countries and pointed at substantial differences therein. Our study extends this work for a selection of European countries included in the ECHP by focusing on variations by socioeconomic status. It would be particularly interesting to further extend our study to the Central-Eastern European (CEE) countries included in the SHARE or SILC surveys, even though SILC data do not contain information on mortality and SHARE data have only one wave with CEE countries.
In previous studies, large inequalities were observed independent of the applied socioeconomic indicators (educational, occupational class, income or wealth measures). The inequalities that we observed in relation to educational level may reflect the operation of different causal mechanisms, including effects of socioeconomic position in later life. Blane 46 proposed five explanations for the strong and persistent association between education and health in later life: (1) influence of childhood living circumstances on adult health, (2) effects of occupation and income achieved in adult life, (3) receptivity and adaptability to health education, (4) effects of ill-health during childhood on education and (5) influence of other background variablesdfor example self-efficacy time preference, and so forth. Although the evidence regarding cross-national variations is rather weak, it is interesting to find that inequalities in DFLE were generally larger in southern than in northern countries. Our results are generally in line with the hypothesis that in Nordic countries (where egalitarian welfare regimes have been implemented) inequalities in health may be smaller. Protective welfare systems could lead to smaller inequalities through their effect on income and wealth, on working conditions and on socio-psychological resources available to different socioeconomic groups. Nevertheless, other studies provide no consistent evidence that socioeconomic inequalities in mortality or selfreported health are smaller in Nordic countries. 47 
Conclusions
Systematic reforms aimed at increasing pension(able) age have been proposed or implemented to take into account the trend of rising life expectancy and similar rises in health expectancy. However, such restructuring rarely acknowledges the differences in life and health expectancies between socioeconomic groups. For Europe at large, this study has shown that such inequalities are substantial in every country investigated. Educational inequalities favouring the higher educated exist on both sides of the official retirement age. On the one side, retired people with a higher educational level live healthier and longer lives and represent a subpopulation making greater demands on pension resources. On the other side, those with a higher educational level live more years in good health before reaching pension age. Although being disabled does not necessarily mean being unable to work, and being non-disabled does not necessarily mean being able to work, good health is associated with increased likelihood of participation. Our results indicate that in the case of lower socioeconomic groups increasing the retirement ages will be more difficult to achieve (given higher disability prevalence) or to justify (given shorter life expectancies). Social policies should be oriented towards promoting the employment of seniors with higher SES because this is the group of people where the 'unused capacity' is largest. 45 As a consequence, more flexible pension schemes could be considereddfor instance. taking into account the number of years worked over life course or allowing for part time pensioning.
